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VTXDUHVDQGQHJDWLYHFLUFOHV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6KRUW DQGLQWHUPHGLDWH UDQJHRUGHULVRFRQILJXUDWLRQDOVWDWHV
6KRUWUDQJHRUGHU 7KH JODVV VWUXFWXUH KDV QR ORQJUDQJH RUGHU DQG LV WKHUHIRUHFKDUDFWHUL]HG E\ WKH VKRUWUDQJH DQG LQWHUPHGLDWHUDQJH RUGHUV 7KH VKRUWUDQJH RUGHU 652 LVGHWHUPLQHG E\ WKH FRUUHODWLRQ LQ WKH PXWXDO DUUDQJHPHQW RI WKH QHLJKERXULQJ PROHFXOHV PXWXDORULHQWDWLRQ /HW XV FRQVLGHU WKH 652 LQ D FHUWDLQ VLWH RI D IFF ODWWLFH%HFDXVH RI WKH VKRUWUDQJHLQWHUDFWLRQ RI WKH PROHFXODU IRUFHV WKH KLJKHVW FRQWULEXWLRQ WR WKH IUHH HQHUJ\ LV PDGH E\ WKHLQWHUDFWLRQV ZLWK WKH QHDUHVW VXUURXQGLQJV LH ZLWK WKRVH PROHFXOHV IRUPLQJ D FRRUGLQDWLRQSRO\KHGURQ7KHPXWXDORULHQWDWLRQRIWKHPROHFXOHVZLWKLQWKHFRRUGLQDWLRQSRO\KHGURQLVGHILQLWHO\UHVSRQVLEOHIRUWKH6527KHUHDUHDILQLWHQXPEHURIQRQHTXLYDOHQWRULHQWDWLRQDOFRQILJXUDWLRQVRIPROHFXOHV LQ WKH FRRUGLQDWLRQSRO\KHGURQ WKDW FRUUHVSRQG WR WKH IUHH HQHUJ\PLQLPD+HQFH WKHUHDUHDILQLWHQXPEHURI652W\SHVZKLFKFDQXQGHUJRWKHUPDOO\DFWLYDWHGUHDUUDQJHPHQWV$OWKRXJKWKH FRRUGLQDWLRQ SRO\KHGURQ LV D QDWXUDO VWUXFWXUDO HOHPHQW WKH PROHFXODU DVVRFLDWHV IRUPLQJVLJQLILFDQW PDQ\SDUWLFOH RULHQWDWLRQDO FRUUHODWLRQV FDQ EH LQFRQVLVWHQW ZLWK WKH FRRUGLQDWLRQSRO\KHGUD )RU VLPSOLFLW\ ZH DVVXPH WKDW WKHVH RULHQWDWLRQDO DVVRFLDWHV DUH HTXDO LQ VL]H WR WKHFRRUGLQDWLRQSRO\KHGUD7KH DVVRFLDWLYLW\ RI PROHFXOHV LQ WHUPV RI WKH 652 LV DOVR WDNHQ LQWR DFFRXQW LQ WKHGHVFULSWLRQRIWKHFRRSHUDWLYHSKHQRPHQDLQRUGLQDU\YLWULI\LQJOLTXLGVVHH>@,QWKLVFDVHWKHGHVFULSWLRQRIWKHWKHUPRG\QDPLFSURSHUWLHVLVUHDVRQDEOHLIZHDVVXPHWKDWWKHDYHUDJHQXPEHURIPROHFXOHV LQ WKHDVVRFLDWH N  LV DERXW LH WKHDVVRFLDWHV LQFOXGH WKHPROHFXOHVRI WKH ILUVWFRRUGLQDWLRQ VSKHUH$VVXPLQJ WKDW WKHRULHQWDWLRQDO DVVRFLDWHVKDYLQJGLIIHUHQW W\SHV RI652DUHLQGHSHQGHQW VWDWLVWLFDOO\ZH FDQ HVWLPDWH WKHLU HTXLOLEULXP FRQFHQWUDWLRQ LQ WKHPHOW XVLQJ*LEEVVWDWLVWLFV,QWKHFHOODSSUR[LPDWLRQWKHSDUWLWLRQIXQFWLRQRIWKHPHOW=371NRLV
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 73JL LVWKHPHDQ IUHH HQHUJ\ SHU PROHFXOH LQ WKH LWK W\SH DVVRFLDWH DQG 1 LV WKH QXPEHU RI PROHFXOHV%ROW]PDQQFRQVWDQWLVWDNHQDVDOVRLQ(TDVZHOODVRQJRLQJLQWKLVSDSHU$FFRUGLQJWR(TWKHIUDFWLRQRIWKHLWKW\SHRIRULHQWDWLRQDODVVRFLDWHRXWRIDFRQVLGHUHGWRWDOQXPEHUSRVVLEOHRIQVLV
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7KHQXPEHURIWKHDVVRFLDWHW\SHV VQ LVDFKDUDFWHULVWLFRIVXEVWDQFH5HPHPEHUWKDWWKLVH[SUHVVLRQKROGVRQO\IRUWKHPHOWHUJRGLFZKHUH*LEEVVWDWLVWLFV(T DUH YDOLG ,I ZH DVVXPH WKDW WKH ORVV RI HUJRGLFLW\ GXULQJ WKH JODVV WUDQVLWLRQ GRHV QRW FDXVHVLJQLILFDQWFKDQJHVLQWKH652WKHQDWDWHPSHUDWXUH J77  WKHFRUUHVSRQGLQJIUDFWLRQRIWKHLWKW\SHRIRULHQWDWLRQDODVVRFLDWHLQWKHJODVVLVJLYHQE\ JLJL 73FF  
,QWHUPHGLDWH UDQJHRUGHU ,Q DFFRUG ZLWK WKH DSSUR[LPDWLRQ XVHG WKH JODVV VWUXFWXUH LVFRQVLGHUHG DV FRQVLVWLQJ RI 1 N FHOOV (DFK RI WKH FHOOV SRVVHVVHV RQH RI WKH SRVVLEOH 652¶VFRUUHODWLRQV RI RULHQWDWLRQDO RUGHU FDQ H[LVW $OWKRXJK WKH RULHQWDWLRQDO SDLU FRUUHODWLRQV EHFRPHZHDNHUZLWK GLVWDQFH WKH FRUUHODWLRQV EHWZHHQ WKHPXWXDO SRVLWLRQV RI YDULRXV W\SHVRI DVVRFLDWHVFDQ H[WHQG WR ODUJH DV FRPSDUHG WR DVVRFLDWH VL]HV GLVWDQFHV 7KLV SKHQRPHQRQ LV REVHUYHG LQRUGLQDU\JODVVIRUPLQJOLTXLGVDQGSRO\PHUV>@6LQFHWKHLQWHUDFWLRQZLWKWKHPROHFXOHVRIWKHQHLJKERULQJ DVVRFLDWH LV ZHDNHU WKDQ WKDW LQVLGH WKH DVVRFLDWH WKH IRUPDWLRQ RI ORQJUDQJH SDLUFRUUHODWLRQVKDVRQO\DVOLJKWHIIHFWRQWKHIUHHHQHUJ\DQGKHQFHRQWKHIUDFWLRQRIDSDUWLFXDOUW\SHRI DVVRFLDWH LQ WKH JODVV DV GHWHUPLQHG E\(T +RZHYHU WKHVH FRUUHODWLRQV DUH VWLOO LPSRUWDQWVWUXFWXUDOFKDUDFWHULVWLFVRIWKHJODVV7KHSDLUFRUUHODWLRQVRIWKHPXWXDOSRVLWLRQVRIYDULRXVW\SHVRIDVVRFLDWHVDUH
!    U[F[FUZ JNJLLN  DNUU D |! +HUHUD LVWKHVL]HRIFHOOVL]HRIDVVRFLDWHVSHFLILHGE\D652DQGD LVWKHVL]HRIPROHFXOHWKHORFDORULHQWDWLRQDORUGHUDQGWKHDQJOHEUDFNHWVLQGLFDWHVSDWLDODYHUDJLQJ:KHQFRUUHODWLRQVDUHDEVHQWWKHQ JNJLLN FFUZ    !{  [FF JNJN 7KHILUVWPD[LPXPRI UZLN HYLGHQWO\LVDW
DS UU |  7KH YDOXHV RI SDLU FRUUHODWLRQ IXQFWLRQV DW SU DUH WKHUHIRUH LPSRUWDQW VWUXFWXUDOFKDUDFWHULVWLFV /HW XV GHQRWH WKHP DV  SLN UZ  7KH QXPEHU RI WKH QHLJKERXULQJ DVVRFLDWHV LVa|N )RUWKHLWKW\SHDVVRFLDWHZLWKLQWKHVSKHUHRIUDGLXV SU WKHIUDFWLRQFLJ LVQHDUO\HTXDOWR  SLL UZ SURYLGHGWKDWWKHDVVRFLDWHRIWKLVW\SHRFFXSLHVWKHSRVLWLRQDWWKHFHQWHURIWKHVSKHUH2QWKHLQWHUPHGLDWHVFDOHWKHRULHQWDWLRQDOVWUXFWXUHLVFKDUDFWHUL]HGDORQJZLWK  SLN UZ E\KLJKHURUGHUFRUUHODWRUV
,VRFRQILJXUDWLRQDO VWUXFWXUHV 7KH VWDWLF SURSHUWLHV RI RULHQWDWLRQDO FRQILJXUDWLRQV DUHGHWHUPLQHGE\ WKHPDJQLWXGHV ^ ` UZF LNJL DQGE\KLJKHURUGHUFRUUHODWRUV7ZRVWDWHVRI WKHJODVVZLOO EH FRQVLGHUHG LVRFRQILJXUDWLRQDO LQ WKH P RUGHU LI WKHLU ILUVW P FRUUHODWRUV FRLQFLGH'LIIHUHQFHV EHWZHHQ FRUUHODWRUV KLJKHU WKDQP UHIOHFW WKH GLVWLQFWLRQV EHWZHHQ WKH VWUXFWXUHV DQGSURSHUWLHV RI WKH WZR VWDWHV RI WKH JODVV 2Q WKH RWKHU KDQG WZR LVRFRQILJXUDWLRQDO VWUXFWXUHV DUHFRQVLGHUHGDVEHLQJLVRPRUSKLFLI foP 7KHIUHHHQHUJ\RIWKHJODVVFDQEHUHSUHVHQWHGDVDQH[SDQVLRQLQZKLFKWKHILUVWWZRWHUPVDUHGHWHUPLQHGE\WKH LF DQG LNZ US YDOXHV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+HUH ZH SXW   ! SLN UUZ DVVXPLQJ WKDW WKH SDLU FRUUHODWLRQV DW SUU ! DUH QHJOLJLEOH 73JLN LVWKHPHDQIUHHHQHUJ\FRQWULEXWLRQIURPWKHSDLULQWHUDFWLRQRIWKHDVVRFLDWHL ZLWKN$WRSHUDWLRQVZLWKWKH(TLWKDVWREHWDNHQLQWRDFFRXQWWKDW   ¦L JLF DQG  ¦N LNZ ,Q WKH DSSUR[LPDWLRQ RI (T  DOO VWUXFWXUDO VWDWHV RI WKH JODVV ZLWK LGHQWLFDO LF DQG SLN UZ DUHWDNHQDVLVRFRQILJXUDWLRQDOVWDWHVKDYLQJWKHVDPHIUHHHQHUJLHV7KHH[SUHVVLRQIRUIUHHHQHUJ\VKRXOGDOVRDOORZIRUWKHFRQWULEXWLRQIURPWKHLQWHUFOXVWHUERXQGDULHV
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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  73J73J173* 73*73*73* VVV V  ZKHUH V1 LVWKHQXPEHURIPROHFXOHVLQWKHFOXVWHUERXQGDULHV  73J V DQG  73J LVWKHPHDQIUHHHQHUJ\SHUPROHFXOHZLWKLQERXQGDU\DQGEXONUHVSHFWLYHO\7KHFRQWULEXWLRQVRIRWKHUGHIHFWVLQWRWKHIUHHHQHUJ\FDQEHLQFOXGHGWRREXWLWLVUHDVRQDEOHWRVHSDUDWHWKHVHFRQWULEXWLRQVH[SOLFLWO\RQO\LIZHDUHLQWHUHVWHGLQWKHLUUHODWHGSKHQRPHQD
3RO\DPRUSKRXVWUDQVIRUPDWLRQV
7KHIUHHHQHUJ\RIWKHJODVVUHSUHVHQWHGLQWKHIRUPRI(TVDQGHQDEOHVXVWRFRQVWUXFWWKH SKHQRPHQRORJ\ RI SRO\DPRUSKRXV WUDQVIRUPDWLRQV )LUVW QRWH WKDW WKH H[SUHVVLRQ IRU WKH IUHHHQHUJ\ LQFOXGHV ERWK WKH IUHH HQHUJLHV  73JL DQG  73JLN GHVFULELQJ WKH WKHUPRG\QDPLFSURSHUWLHVRIDVVRFLDWHVDVZHOODVWKH³IUR]HQLQ´FRQFHQWUDWLRQV LF DQGFRUUHODWLRQV  SLN UZ 7KHQWK RUGHU SKDVH WUDQVLWLRQ HQWDLOV D MXPSOLNH FKDQJH LQ WKHQWKRUGHUGHULYDWLYHRI WKH IUHH HQHUJ\ZLWKUHVSHFWWRSUHVVXUHDQGWHPSHUDWXUH,I LF DQG  SLN UZ DUHFRQVLGHUHGWREHFRQVWDQWZKLOH37DUHFRQVLGHUHGDVLQGHSHQGHQWYDULDEOHVDSRO\DPRUSKRXVWUDQVLWLRQLVRQO\SRVVLEOHRQGLVFRQWLQXLW\RI WKH GHULYDWLYHV RI WKH IXQFWLRQV  73JL DQG  73JLN  6XFK D SKDVH WUDQVLWLRQ LVLVRFRQILJXUDWLRQDO  7KH LVRFRQILJXUDWLRQDO WUDQVLWLRQ LV FDXVHG E\ WKH FKDQJHV LQ WKH DVVRFLDWHVOHDYLQJ WKHLU FRQFHQWUDWLRQV DQG PXWXDO SRVLWLRQV XQDOWHUHG 'XULQJ WKH LVRFRQILJXUDWLRQDO SKDVHWUDQVLWLRQWKHV\VWHPUHPDLQVLQWKHVDPHEDVLQEXWWKHGHULYDWLYHVRIWKHIUHHHQHUJ\DUHQRWVPRRWKDWOHDVWIRUVRPHW\SHVRIDVVRFLDWHVRUDVVRFLDWHFRUUHODWLRQV,VRFRQILJXUDWLRQDOSKDVHWUDQVLWLRQVDUHUHYHUVLEOHVLQFHWKHWRSRORJ\RIDVVRFLDWHVUHPDLQVXQDOWHUHG,VRFRQILJXUDWLRQDO SRO\DPRUSKLVP LV D VSHFLDO FDVH RI WKH JHQHUDO SRO\DPRUSKLVP GXULQJZKLFK ERWKWKHGHULYDWLRQVRI  73JL DQG  73JLN  DVZHOODVWKHPDJQLWXGHV LF DQG  SLN UZ FKDQJHLQDMXPSOLNHPDQQHU7UDQVIRUPDELOLW\ RI WKH JODVV VWUXFWXUH VWHPV IURP WKH QDWXUH RI WKH IUR]HQ LQFRQILJXUDWLRQV ,QGHHG WKH SDUDPHWHUV LF DQG  SLN UZ FRUUHVSRQG WR WKH IUHH HQHUJ\PLQLPXPRQO\DW J77 ! 7KLVLVQRWWUXO\FRUUHFWDQ\PRUHDW J77  EHFDXVH(TV  GRQRWKROGLQWKLVFDVH7KHGHJUHHRIWKHJODVVQRQHTXLOLEULXPLVHYLGHQWLQWKHGHYLDWLRQRIWKHIUHHHQHUJ\IURPWKHPLQLPXP
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+HUH  73FL VWDQGV IRU HTXLOLEULXP IUDFWLRQV  (TXDWLRQ  LV D VLPSOLILHG IRUP RI'*37VLQFHLWGRHVQRWDOORZIRUWKHFRQWULEXWLRQIURPSDLULQWHUDFWLRQVRIWKHDVVRFLDWHV,WLVFOHDUWKDW WKHVWUXFWXUHUHOD[DWLRQ LQGXFHGE\WKHWKHUPRG\QDPLFGULYLQJIRUFH(TLVUHWDUGHGRQO\E\ WKH VORZ NLQHWLFV RI VWUXFWXUDO UHDUUDQJHPHQWV 7KH VORZLQJ GRZQ RI WKH WKHUPDOO\ DFWLYDWHGUHOD[DWLRQ SURFHVVHV ZLWK D ORZHULQJ WHPSHUDWXUH LV WKH UHDVRQ ZK\ WKH SRO\DPRUSKRXVWUDQVIRUPDWLRQ WR D JODVVPDQLIHVWV LWVHOI DV D MXPSOLNH FKDQJHRISK\VLFDOTXDQWLWLHV DQG LV RQO\REVHUYHGZKHQWKHNLQHWLFUHTXLUHPHQWLVPHWVXFKWKDW
REVÕÕ  
+HUH Õ LVWKHWLPHGXULQJZKLFKSKDVHWUDQVIRUPVLQWRSKDVH7KHNLQHWLFUHTXLUHPHQWRI (T  FDQ EH IXOILOOHG RQO\ LI WKH DFWLYDWLRQ EDUULHUV FRQWUROOLQJ WKH SKDVH WUDQVIRUPDWLRQGHFUHDVH FRQVLGHUDEO\RU LI WKHSKDVHQRQHTXLOLEULXP LV ODUJH HQRXJKDQG WKHUH LV DPHFKDQLVPRIDWKHUPLFUHOD[DWLRQVLPLODUWRPDUWHQVLWHWUDQVIRUPDWLRQVVHHHJ>@
6LQFHZHKDYHWRGHDOZLWK WKHPXOWLSOLFLW\RIVWUXFWXUDOVWDWHVLWLVDSSURSULDWHWRVSHFLI\WKH PHDQLQJ RI Õ  :H FDQ GHQRWH WKH VHWV RI LVRFRQILJXUDWLRQDO VWDWHV RI WZR FRPSRVLWLRQDOO\LGHQWLFDOJODVVSKDVHVDV
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7KHQXPEHUVRIVWUXFWXUDOVWDWHVRIWKHSKDVHV: DQG:DUHGHWHUPLQHGE\(T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(DFKRIWKHVWUXFWXUDOVWDWHV OLV L KDVDIUHHHQHUJ\
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LNN LNLL L ¦¦ ¦¦   ZKLFKLVGHSHQGHQWRQO\RQWKHXSSHULQGH[LQGLFDWLQJWKHQXPEHURIWKHVWUXFWXUHVWDWH$VVXPH WKDW WKHJODVV WUDQVLWLRQ OHDGV WR WKH IRUPDWLRQRI WKH VWDWH OV ZLWK WKHFKHPLFDOSRWHQWLDO Í 73 $IWHUFURVVLQJWKHSKDVHFRH[LVWHQFHFXUYHJLYHQE\WKHHTXDWLRQ
ÍÍ  7373  WKH VWDWHV RI SKDVH  KDYH ORZHU IUHH HQHUJ\ WKDQ WKRVH RI SKDVH $V D UHVXOW D SRO\DPRUSKRXVSKDVH WUDQVIRUPDWLRQ LV DGYDQWDJHRXV WKHUPRG\QDPLFDOO\ DQG FRQFHSWXDOO\ WKH VWDWH OV FDQWUDQVIRUP LQWR DQ\ RI WKH VWDWHV `^ 6  ,W LV FOHDU WKDW LQ WKH DSSUR[LPDWLRQ RI (T  WKHWKHUPRG\QDPLFGULYLQJIRUFHRIWKHWUDQVIRUPDWLRQ ÍÍÍ  7373  ' LVLQGHSHQGHQWRIZKLFKRIWKHVWDWHVRI `^ 6 LVUHDOL]HGE\WKHWUDQVLWLRQ+RZHYHUWKHWLPHRIWUDQVIRUPDWLRQLVHVVHQWLDOO\GHSHQGHQWRQWKHPLFURVFRSLFVWUXFWXUHRIWKHILQDOVWDWHEHFDXVHWKHWUDQVLWLRQFDXVHVUHDUUDQJHPHQWRI WKH652:HWDNH OPÕ DVWKHFKDUDFWHULVWLFWLPHRIWKH OV : PV WUDQVIRUPDWLRQ$PRQJDODUJHERG\RI OPÕ YDOXHVWKHUHLVWKHVPDOOHVWRQH
OPPO ÕPLQÕ  7KHFRQGLWLRQLQ(TGHWHUPLQHVZKLFKRIWKHVWDWHV `^ 6 ZLOOUHVXOWIURPWKHWUDQVIRUPDWLRQRIOV  7KH UHVXOWLQJ VWDWH LV QXPEHUHG OP  ÕO DYHUDJHG RYHU DOO VWDWHV `^ 6 GHWHUPLQHV WKHFKDUDFWHULVWLFWLPHRIWKHSKDVHWUDQVIRUPDWLRQLQ(T
OPÕ !   ÕÕ O ,W LV REYLRXV WKDW WKH WLPH LV WKH VKRUWHU LI WKH IHZHU VWUXFWXUDO UHDUUDQJHPHQWV DUH UHTXLUHG IRU WKHSRO\DPRUSKRXV WUDQVIRUPDWLRQ DQG WKH ORZHU DUH WKH EDUULHUV RI WKHVH UHDUUDQJHPHQWV 7KHSURSRUWLRQV RI VWUXFWXUDO FKDQJHV GXULQJ WKH 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